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Question #: 21 

1D: 2343 Which vaccine is NOT created from an attenuated virus? 
Notanswered 
Y Fag question Select one: 
aae Measles * 

Mumps % 

Rubella * 

Chickenpox * 


Human papilloma virus ¥ 


TOPIC: Medical Microbiology 
LEARNING OBJECTIVE: 
To learn about different vaccines. 
BACKGROUND: 
Vaccines are designed to teach your immune system how to fight off certain diseases. There are four main 
types of vaccines: 

1. Live attenuated vaccines: use a weakened form of the germ that causes a disease 

2. Killed vaccines: use a killed version of the germ that causes a disease 


3. Recombinant protein (conjugated) vaccines: use only a specific portion of the virus/bacterium such as 
a protein, sugar or capsid 


4. Toxoid vaccines: use a toxin created by the germ to produce an immune response 


Live attenuated vaccines weaken pathogens and often achieve lifelong immunity. Conjugated vaccines are 
based on capsular polysaccharides combined with proteins that are for poor immune responses of children 
to vaccines. Inactivated killed vaccines contain microbes killed by formalin or phenol and are safer than live 
vaccines, Nucleic acid (DNA) vaccines are protein antigens that stimulate immunity and produced from 
injected plasmids. Subunit vaccines are toxoids, inactivated toxins or antigenic fragments that stimulate an 
immune response. 

RATIONALE: 

Correct Answer: 


(Option #5): Human papillomavirus vaccine is created from antigenic fragments of the virus. 
Incorrect Answers: 


(Option #1): Measles vaccine is created from an attenuated virus. 
(Option #2): Mumps vaccine is created from an attenuated virus. 
(Option #3): Rubella vaccine is created from an attenuated virus. 
(Option #4): Chickenpox vaccine is created from an attenuated virus. 


TAKEAWAY/KEY POINTS: 


Measles, mumps, rubella, and chickenpox vaccines are created from an attenuated virus. Human 
papillomavirus is created from antigenic fragments of the virus. 


REFERENCE: 


[1] Tortora GJ, Funke BR, Case, CL. Microbiology: An Introduction.11" ed. Glenview, IL: Pearson Education, Inc; 
2013:507-508. 


The correct answer is: Human papilloma virus 


Question #: 22 


1D: 53229 THE NEXT TWO QUESTIONS REFER TO THE FOLLOWING CASE: 


Not answered 


Flag question 


= 


HT is a 32 year old male who has asthma and seasonal allergies. He also has an egg allergy. When he 
consumes eggs, he breaks out into hives. He has no other allergies. Below is his medication 


* Fluticasone 125 mcg HFA 2 puffs BID 
* Salbutamol 100 mcg HFA 2 puffs Q4-6H PRN 
* Cetirizine 5 mg once daily (for seasonal allergies) 


Should he be able to get the intramuscular influenza vaccine? 


Select one: 
No, because he has an egg allergy and is not in a high-risk group * 
No, because he is immunocompromised and can contract influenza if given the vaccine X 
Yes, because he is a high-risk patient and the vaccine can be given to him safely Y 


Yes, because the flu strains this year cause severe disease % 


TOPIC: Vaccinations & Injections 


LEARNING OBJECTIVE: 
To understand the appropriate vaccine injection for patients with an egg allergy. 


BACKGROUND: 


Vaccines produce artificial-active immunity and the response is similar to that caused by a natural infection. 
Vaccines also produce immunologic memory that can last for many years leading to protection from the 
disease without risks of the disease itself. There are two formulations for vaccines: live attenuated and 
inactivated. 


Live attenuated includes live bacterium or virus in a weakened form that must replicate to be effective. It has 
a cellular and humoral immune response and often produces immunity after a single dose. These vaccines 
should be avoided in immunosuppressed patients as it can lead to severe disease. Inactivated vaccines are 
not live so it cannot replicate and does not cause disease (safe for immunosuppressed individuals). The 
immune response is primarily humoral and always requires more than one dose. 


Most vaccines are administered subcutaneously (SC) or intramuscularly (IM). SC injections are into the tissue 
below the dermis of the skin (generally a slower onset of action than IM injections). IM injections are injected 
into the muscle tissue. Depending on the route of administration the correct needle length and gauge should 
be used to minimize tissue injury and patient discomfort. For SC injections, a needle gauge of 23-25 and a 
length of 5/8 inches (16 mm) should be used for both children and adults. For IM injections, a needle gauge 
of 22-25 and needle length of 5/8 to 1 inch (25 mm) or 5/8 to 1.5 inches should be used for children and 
adults respectively. A 16 mm needle can be used for IM injections if the patient is < 130 Ibs (59 kg) and the 
skin is stretched tight on the deltoid prior to administration. IM should be injected at a 90° angle and SC 
should be injected at a 45° angle. If multiple vaccines are administered to the same arm, they should be 
separated by at least 2.5 cm. 


For vaccine injections specifically, informed consent is needed (does not apply to all injectable medications). 
Informed consent requires a healthcare provider to provide a patient with the purpose, pros and cons of 
potential treatment prior to initiating the said treatment. Thus, the patient is able to learn of aspects 
surrounding the treatment and consent. 


In Canada, all the influenza vaccines are manufactured by a process which may result in the vaccine 
containing trace amounts of residual egg protein, There have been studies that showed that people with egg 
allergies can safely receive the influenza vaccine. You do not need to conduct an influenza vaccine skin test 
prior to administering the vaccine in this population. The full dose can be given regardless of a past severe 
reaction to egg. Health Canada does state that referral to a specialist with expertise in allergies may be 
required where there is a strong concem the individual is at risk of complications from influenza. 


RATIONALE: 


Correct Answer: 


+ Yes, because he is a high-risk patient and the vaccine can be given to him safely - HT is a high- 
risk patient due to his asthma and the flu vaccine can safely be given to patients with egg allergies. 


Incorrect Answers: 


© No, because he has an egg allergy and is not in a high-risk group - HT is a high-risk patient due to 
his asthma and his egg allergy is not a contraindication to the flu vaccine. 


No, because he is immunocompromised and can contract influenza if given the vaccine - HT is 
not immunocompromised and the intramuscular influenza vaccine is inactivated, 


Yes, because the flu strains this year cause severe disease - We do not know any information about 
the flu strains circulating in this question. 


TAKEAWAY KEY POINTS: 
The influenza vaccine can be given safely to patients with egg allergies. 


REFERENCE: 
[1] Slavter, K. (2013). Routine Immunization Schedules. Canadian Pharmacists Association. 
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The correct answer is: Yes, because he is a high-risk patient and the vaccine can be given to him safely 


After 2 months, HT returns to the clinic. He is planning a trip to Ghana, West Africa with his 2-year old 
son and requires proof of the yellow fever vaccination for his travels. 


Which of the following recommendations are most appropriate for HT and his son? 


Select one: 


It is recommended that both HT and his son receive the yellow fever vaccine today because they will % 
be traveling to a high-risk area 


It is recommended that only HT receive the yellow fever vaccine because his son has a a 
contraindication since he is <6 years old 
It is recommended that only HT's son receive the yellow fever vaccine because HT has a v 


contraindication due to his egg allergy 


It is recommended that both HT and his son do not receive the yellow fever vaccine today dueto = X 
possible contraindications 


TOPIC: Vaccinations & Injections 

LEARNING OBJECTIVE: 

To understand the contraindications to the yellow fever vaccine. 
BACKGROUND: 


Vaccines produce artificial-active immunity and the response is similar to that caused by a natural infection. 
Vaccines also produce immunologic memory that can last for many years leading to protection from the 
disease without risks of the disease itself. There are two formulations for vaccines: live attenuated and 
inactivated. 


Live attenuated includes live bacterium or virus in a weakened form that must replicate to be effective. It has 
a cellular and humoral immune response and often produces immunity after a single dose. These vaccines 
should be avoided in immunosuppressed patients as it can lead to severe disease. Inactivated vaccines are 
not live so it cannot replicate and does not cause disease (safe for immunosuppressed individuals). The 
immune response is primarily humoral and always requires more than one dose. 


Most vaccines are administered subcutaneously (SC) or intramuscularly (IM). SC injections are into the tissue 
below the dermis of the skin (generally a slower onset of action than IM injections). IM injections are injected 
into the muscle tissue. Depending on the route of administration the correct needle length and gauge should 
be used to minimize tissue injury and patient discomfort. For SC injections, a needle gauge of 23-25 and a 
length of 5/8 inches (16 mm) should be used for both children and adults. For IM injections, a needle gauge 
of 22-25 and needle length of 5/8 to 1 inch (25 mm) or 5/8 to 1.5 inches should be used for children and 
adults respectively. A 16 mm needle can be used for IM injections if the patient is < 130 Ibs (59 kg) and the 
skin is stretched tight on the deltoid prior to administration. IM should be injected at a 90° angle and SC 
should be injected at a 45° angle. If multiple vaccines are administered to the same arm, they should be 
separated by at least 2.5 cm. 


Yellow fever virus (YFV) is a single-stranded RNA virus that belongs to the genus Flavivirus. Yellow fever 
‘occurs in sub-Saharan Africa and tropical South America, where it is endemic and intermittently epidemic. A 
traveller's risk for acquiring yellow fever is determined by various factors, including immunization status, 
location of travel, season, duration of exposure, occupational and recreational activities while travelling, and 
local rate of virus transmission at the time of travel. Yellow fever vaccine is prepared from a virus grown in 
chick embryos and is the vaccine most likely to contain sufficient amounts of egg or chicken proteins to 
cause an allergic reaction in egg-allergic or chicken-allergic individuals. There have been several reports of 
anaphylactic reactions to YF vaccine in egg-allergic or chicken-allergic individuals; therefore, YF vaccine 
should not be routinely administered to egg-allergic or chicken-allergic individuals. Yellow fever is 
contraindicated for the following patients: 


© Infants younger than 6 months 


Question #: 24 


1D: 54429 
Notanswered 
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* Patients with a history of acute hypersensitivity reaction to a previous dose of the vaccine, as well as 
those who have a history of an allergic reaction to any of the vaccine components, including eggs, egg 
products, chicken proteins, or gelatin 


* Patients with altered immune status due to thymus disorder, HIV infection primary 
immunodeficiencies, or those taking immunosuppressive and/or immunomodulatory therapies 


RATIONALE: 
Correct Answers: 


* It is recommended that only HT's son receive the yellow fever vaccine because HT has a 
contraindication due to his egg allergy - There have been several reports of anaphylactic reactions 
to yellow fever vaccine in egg-allergic or chicken-allergic individuals and the vaccine should not be 
administered to HT. 


Incorrect Answers: 


* It is recommended that both HT and his son receive the yellow fever vaccine today because they 
will be traveling to a high-risk area - A yellow fever vaccine would typically be recommended for 
both HT and his son since they are travelling to a high-risk area (e.g. Africa). 


It is recommended that only HT receive the yellow fever vaccine because his son has a 
contrai ion since he is <6 years old - HT's son does not have a contraindication for the yellow 
fever vaccine. 


It is recommended that both HT and his son do not receive the yellow fever vaccine today due 
to possible contraindications - HT has a contraindication due to his egg allergy, however his son has 
no such contraindications to the vaccine and can safety receive the vaccine. 


TAKEAWAY/KEY POINTS: 
The yellow fever vaccine should not be routinely administered to egg-allergic or chicken-allergic individuals. 
REFERENCE: 


[1] Slayter K. Routine Immunization Schedules. Canadian Pharmacists 
Association. https://www.pharmacists.ce/cpha-ca/assets/File/education-practice- 
resources/RoutinelmmunizationSchedules-Page%201Corrected-CPS2013EN.pdf. 
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The correct answer is: It is recommended that only HT's son receive the yellow fever vaccine because HT has 
a contraindication due to his egg allergy 


LT is a 3-year-old female with amoxicillin treatment failure for acute otitis media. After being 
evaluated by her nurse practitioner, she is prescribed the following: 


+ Amoxicillin/clavulanate 60mg/kg/day divided three times daily 


Allergies: No known drug allergies 
Weight: 31.5 Ibs 


Which of the following is the preferred prescription for amoxicillin/clavulanate suspension? 


Select one: 


Amoxicillinn(125 ma\/Clavulanate(31.25 ma) per SmL. 11.5 mL PO TID x 10 davs % 


llin(400 mg)/Clavulanate(57 mg) per 5ml, 3.5 mL PO TID x 10 days ¥ 
Amoxicillin(250 mg)/Clavulanate(62.5 mg) per 5mL, 5.75 mL PO TID x 10 days * 
Amoxicillin(200 mg)/Clavulanate(28.5 mg) per 5mL, 5 mL PO TID x 10 days ¥ 


Amoxi 


TOPIC: Acute Otitis Media 


LEARNING OBJECTIVE: 


Understand how to minimize the incidence of diarrhea associated with amoxicillin/clavulanate and reinforce 
basic dosing calculations. 


BACKGROUND: 


Amoxicillin/clavulanate is often used to treat patients with acute otitis media (AOM) cases who have failed on 
the initial treatment. Clavulanate is a beta-lactamase inhibitor that is added to amoxicillin to help overcome 
beta-lactamase mediated resistance in some strains of H. influenzae and M. catarrhalis. Clavulanate is 
associated with diarrhea in a dose-dependent manner. Often times for children, it is recommended to use the 
formulation of this combination that provides the least amount of clavulanate per unit of amoxicillin in order 
to minimize this side effect. 


Amoxicillin/clavulanate suspensions are available in the following formulations: 
© Amoxicillin(250 mg)/Clavulanate(62.5 mg) per 5 mL (4:1) 
© Amoxicillin(400 mg)/Clavulanate(57 mg) per 5 mL (7:1) 
e Amoxicillin(125 mg)/Clavulanate(31.25 mg) per 5 mL (4:1) 
© Amoxicillin(200 mg)/Clavulanate(28.5 mg) per 5 mL (7:1) 


In the case of LT, the following calculation should be done to determine which formulation will provide the 
least amount of clavulanate: 

1. Convert her weight from Ib to kg. 

Weight in kg = 31.5 Ibs x 1 kg/2.2 Ibs 

= 143 kg approximately 

2. Determine the total daily dose prescribed. 

Total daily dose = 60 mg/kg/day x 14.3 kg 

= 858 mg/day 

3. Find out how much clavulanate would be administered in each formulation when given the total daily dose 
and choose the formulation that provides the least amount of clavulanate for the correct amount of 
amoxicillin. This will always be the 7:1 formulation. 


Amoxicillin(250 mg)/Clavulanate(62.5 mg) per 5 mL 
(250 mg/62.5 ma) x (858 ma/x) 

x = 215 mg clavulanate 

Amoxicillin(400 mg)/Clavulanate(57 mg) per 5 mL 
(400 mg/57 mg) x (858 mg/x) 

x = 122 mg clavulanate 

Amoxicillin(125 mg)/Clavulanate(31.25 mg) per 5 mL 
(125 mg/31.25 mg) x (858/x) 

x = 214 ma clavulanate 


RATIONALE: 


Correct Answer: 


(400 mg)/Clavulanate(57 mg) per 5 mL, 3.5 mL PO TID x 10 days - The 7:1 ratio of 
amoxicillin to clavulanate will provide the least amount of clavulanate, leading to less diarrhea. 
Additionally, the relative volume per dose is low which may increase tolerability. 


Incorrect Answers: 


125 mg)/Clavulanate(31.25 mg) per 5 mL, 11.5 mL PO TID x 10 days - This 4:1 
formulation does not provide the least amount of clavulanate out of the options and has a relatively 
high volume per dose. 


250 mg)/Clavulanate(62.5 mg) per 5 mL, 5.75 mL PO TID x 10 days - This 4:1 
formulation does not provide the least amount of clavulanate out of the options. 


200 mg)/Clavulanate(28.5 mg) per 5 mL, 5 mL PO TID x 10 days - Although the 7:1 
formulation is appropriate, the dose is calculated incorrectly. 


TAKEAWAY/KEY POINTS: 


Higher doses of clavulanate are associated with a higher incidence of diarrhea. Therefore, a 7:1 
amoxicillin:clavulanate ratio is preferred. 


REFERENCE: 


[1] Le Saux N, Robinson J. Management of acute otitis media in children six months of age and older. 
Paediatr Child Health. 2016;21(1):39-44. 

[2] CPhA. Clavulin Monograph. In: Compendium of Pharmaceuticals and Specialities. Ottawa, ON: Canadian 
Pharmacists Association. https///myrxtx.ca. 


The correct answer is: Amoxicillin(400 mg)/Clavulanate(57 mg) per 5mL, 3.5 mL PO TID x 10 days 


Question #: 25 


10: 53037 RB is a 32 year old female who is 15 weeks pregnant. 


Not answered 


P Flag question Which of the following vaccines is contraindicated in this patient? 


‘Sena Feeaback 


Select one: 
Intramuscular diphtheria vaccine ® 
Intramuscular hepatitis B vaccine * 
Intramuscular tetanus vaccine X 


Intranasal Influenza vaccine Y 


TOPIC: Vaccinations & Injections 


LEARNING OBJECTIVE: 
To understand which vaccines are contraindicated in pregnancy. 


BACKGROUND: 


Vaccines produce artificial-active immunity and the response is similar to that caused by a natural infection. 
Vaccines also produce immunologic memory that can last for many years leading to protection from the 
disease without risks of the disease itself. There are two formulations for vaccines: live attenuated and 
inactivated. 


Live attenuated includes live bacterium or virus in a weakened form that must replicate to be effective. It has 
a cellular and humoral immune response and often produces immunity after a single dose. These vaccines 
should be avoided in immunosuppressed patients as it can lead to severe disease. Inactivated vaccines are 
not live so it cannot replicate and does not cause disease (safe for immunosuppressed individuals). The 
immune response is primarily humoral and always requires more than one dose. 


Most vaccines are administered subcutaneously (SC) or intramuscularly (IM). SC injections are into the tissue 
below the dermis of the skin (generally a slower onset of action than IM injections). IM injections are injected 
into the muscle tissue. Depending on the route of administration the correct needle length and gauge should 
be used to minimize tissue injury and patient discomfort. For SC injections, a needle gauge of 23-25 and a 
length of 5/8 inches (16 mm) should be used for both children and adults. For IM injections, a needle gauge 
of 22-25 and needle length of 5/8 to 1 inch (25 mm) or 5/8 to 1.5 inches should be used for children and 
adults respectively. A 16 mm needle can be used for IM injections if the patient is < 130 Ibs (59 kg) and the 
skin is stretched tight on the deltoid prior to administration. IM should be injected at a 90° angle and SC 
should be injected at a 45° angle. If multiple vaccines are administered to the same arm, they should be 
separated by at least 2.5 cm. 


For vaccine injections specifically, informed consent is needed (does not apply to all injectable medications). 
Informed consent requires a healthcare provider to provide a patient with the purpose, pros and cons of 
potential treatment prior to initiating the said treatment. Thus, the patient is able to learn of aspects 
surround the treatment and consent 


The human papillomavirus (HPV) vaccine is not recommended to be administered to pregnant women. Not 
enough data exists on safety and efficacy in pregnancy and therefore it is not recommended for use. No 
adverse effects of pregnancy or to the fetus have been reported, but the vaccine series should be delayed 
until after the pregnancy. If the vaccine schedule has been initiated in a pregnant patient accidentally, the 
rest of the schedule should be delayed until after pregnancy. No intervention is needed if the vaccine was 
given during pregnancy. 


Influenza intranasal (trade name is FluMist®) is the only live-attenuated version of the flu vaccines available 
in Canada. Therefore this specific influenza vaccine is contraindicated in pregnant women. Tetanus, diphtheria 
and hepatitis B are all inactivated vaccines and therefore pose no theoretical risk to the fetus. These can be 
given if they are indicated. 


RATIONALE: 
Correct Answer: 


* Intranasal Influenza vaccine - This vaccine is contraindicated in pregnancy. 


Incorrect Answers: 
e Intramuscular diphtheria vaccine - This vaccine is not contraindicated in pregnancy. 
+ Intramuscular hepatitis B vaccine - This vaccine is not contraindicated in pregnancy. 


+ Intramuscular tetanus vaccine - This vaccine is not contraindicated in pregnancy. 


TAKEAWAY/KEY POINTS: 
Live vaccines (e.g. influenza intranasal vaccine) cannot be given to pregnant patients. 


REFERENCE: 
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The correct answer is: Intranasal Influenza vaccine 


Which of the following statements about influenza vaccination is TRUE? 


Select one: 
Immunocompromised patients should only be given a nasal spray vaccine * 
Children 6 months to 17 years old may be given the quadrivalent influenza vaccine Y 


Seniors are at lower risk of suffering from the complications of influenza compared to other x 
segments of the population 


It is best to avoid getting vaccinated during pregnancy because components of the vaccine may X 
adversely affect the baby 


TOPIC: Health Promation 


LEARNING OBJECTIVE: 
To understand recommendations in influenza vaccination. 


BACKGROUND: 


According to the World Health Organization, health promotion is the process of enabling people to increase 
control over, and to improve their health. The strategy involves advocating factors that can improve health, 
enabling individuals to take control of their health and mediating through collaboration with healthcare 
professionals to help individuals achieve their healthcare goals. 


The Public Health Agency of Canada is a federal body that mandates to protect the health and safety of all 
Canadians by focusing on preventing chronic disease, injuries, and responding to emergencies and public 
health outbreaks. They work together with provincial, territorial, and municipal governments to promote the 
well-being and health of Canadians. 

Social determinants of health are factors in which an individual is born, raised, works and lives that impact 
their well-being. These impacts could be positive or negative. There are often 14 determinants of health 
which includes: income, education, unemployment, employment and job security, early childhood 
development, food insecurity, housing, social exclusion, social safety network, health services, aboriginal 
status, gender, race and disability. 

Children < 18 years old are at greater risk of contracting Influenza B so the quadrivalent vaccine offers the 
best protection against multiple B strain viruses. 


RATIONALE: 
Correct Answer: 
+ Children 6 months to 17 years old may be given the quadrivalent influenza vaccine - Children < 
18 years old are at greater risk of contracting Influenza B so this vaccine offers the best protection 
against multiple B strain viruses. 


Incorrect Answers: 


Question #: 27 
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+ Immunocompromised patients should only be given a nasal spray vaccine - The nasal spray 
vaccine is a live attenuated vaccine that is contraindicated in immunocompromised patients, children 2 
years old or younger, and patients 60 years of age or older. 


Seniors are at lower ri 
segments of the population - Seniors are at a higher risk of complications due to influenza. 
Therefore, all seniors should be vaccinated unless it is contraindicated. 


It is best to avoid getting vaccinated during pregnancy because components of the vaccine may 
adversely affect the baby - Pregnant women should always get vaccinated because their immunity is 
lower while pregnant, The vaccine has no negative impact on the baby. 


TAKEAWAY/KEY POINTS: 


NACI creates recommendations around immunization for humans in Canada and provides guidance on 
certain populations and the influenza vaccine. 
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The correct answer is: Children 6 months to 17 years old may be given the quadrivalent influenza vaccine 


JM is a 23 year old female who needs to get the varicella vaccine series. She is currently taking Lolo® 
(norethindrone-ethinyl estradiol) one tablet daily for contraception, and desloratadine 5 mg once 
daily for seasonal allergies. She got her booster tetanus-diphtheria vaccine injection 2 weeks ago. 


How long does she need to wait after getting the tetanus-diphtheria vaccine to get the varicella vaccine? 


Select one: 
She must wait 2 weeks % 
She must wait 3 weeks % 
She must wait 4 weeks X 


She can get it anytime Y 


TOPIC: Vaccinations & Injections 


LEARNING OBJECTIVE: 


To identify the interval between administrating inactivated and live vaccines, 


BACKGROUND: 


Vaccines produce artificial-active immunity and the response is similar to that caused by a natural infection. 
Vaccines also produce immunologic memory that can last for many years leading to protection from the 
disease without risks of the disease itself. There are two formulations for vaccines: live attenuated and 
inactivated. 


Live attenuated includes live bacterium or virus in a weakened form that must replicate to be effective. It has 
a cellular and humoral immune response and often produces immunity after a single dose. These vaccines 
should be avoided in immunosuppressed patients as it can lead to severe disease. Inactivated vaccines are 
not live so it cannot replicate and does not cause disease (safe for immunosuppressed individuals). The 
immune response is primarily humoral and always requires more than one dose. 


Most vaccines are administered subcutaneously (SC) or intramuscularly (IM). SC injections are into the tissue 
below the dermis of the skin (generally a slower onset of action than IM injections). IM injections are injected 
into the muscle tissue. Depending on the route of administration the correct needle length and gauge should 
be used to minimize tissue injury and patient discomfort. For SC injections, a needle gauge of 23-25 and a 
length of 5/8 inches (16 mm) should be used for both children and adults. For IM injections, a needle gauge 
of 22-25 and needle length of 5/8 to 1 inch (25 mm) or 5/8 to 1.5 inches should be used for children and 
adults respectively. A 16 mm needle can be used for IM injections if the patient is < 130 Ibs (59 kg) and the 
skin is stretched tight on the deltoid prior to administration. IM should be injected at a 90° angle and SC 
should be injected at a 45° angle. If multiple vaccines are administered to the same arm, they should be 
separated by at least 2.5 cm 


Live IM/SC vaccines require an interval between them of at least 4 weeks if they're not being given on the 
same day. This is because live vaccines do not elicit the same intensity of a response if two are given less 
than 4 weeks apart. An example would be if live vaccine A was given on day 0, and then live vaccine B was 
given on day 14, live vaccine A would interfere with live vaccine B's ability to elicit an appropriate response. 
This may lead to the body not being properly and fully immunized against vaccine B because vaccine A 
interfered with its ability to cause an adequate immune response. 


Inactivated vaccines do not need a minimum interval between them. Example: inactivated vaccine A can be 
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Inactivated and live vaccines also don't need a minimum interval. Example: Inactivated vaccine is given on 
day 0, a live vaccine can be given at ANY time afterward. Conversely, if live vaccine A is given on day 0, an 
inactivated vaccine can also be given any time afterward 


RATIONALE: 
Correct Answer: 


* She can get it anytime - JM can get the varicella vaccine anytime after getting the tetanus-diphtheria 
booster (as this is an inactivated vaccine). 


Incorrect Answers: 
© She must wait 2 weeks - JM does not need to wait 2 weeks 
e She must wait 3 weeks - JM does not need to wait 3 weeks 


© She must wait 4 weeks - JM does not need to wait 4 weeks 


TAKEAWAY/KEY POINTS: 


Live and inactivated vaccines do NOT have a minimum interval you need to wait for them to be administered. 
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The correct answer is: She can get it anytime 


SY is a 72-year-old male who is a patient in your outpatient hemodialysis unit. SY's nurse and the 
nephrologist approach you with concerns that SY has developed symptoms of pneumonia. They 
would like to initiate treatment with the most appropriate antimicrobial therapy and would like your 
input on treatment options. SY has no known allergies to medications. His medications include 
calcitriol and calcium carbonate. He is clinically stable and is able to tolerate oral medications. His 
dialysis schedules take place on Mondays, Wednesdays, and Fridays. 


Which of the following statements is the most appropriate option when addressing the pharmacotherapeutic 
management of SY's pneumonia? 


Select one: 


As SY has healthcaré-associated pneumonia (HCAP), levofloxacin should be included for empiric 
coverage of Pseudomonas aeruginosa 


Due to renal dysfunction, ceftriaxone should be dosed Q48H after dialysis sessions * 
The use of moxifloxacin is contraindicated in SY due to concerns about hyperkalemia % 


Combination therapy with oral cefuroxime and doxycycline should be recommended for SY Y 


TOPIC: Community-Acquired Pneumonia 


Question #: 29 
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LEARNING OBJECTIVE: 
To understand the management of pneumonia in patients with comorbid end-stage renal disease (ESRD). 


BACKGROUND: 


Patients with end-stage renal disease (ESRD) are at increased risk for infectious complications, including 
pneumonia. While the etiology of pneumonia may be more diverse in these patients than those who are 
community-dwelling, the 2019 Infectious Diseases Society of America (IDSA) guidelines have recommended 
avoiding the definition of healthcare-associated pneumonia (HCAP) and any presumption of pathogen or 
changes to empiric therapy. Empiric management may be tailored by colonization status with pathogens 
such as Pseudomonas aeruginosa or methicillin-resistant Staphylococcus aureus (MRSA) or known risk factors 
for these organisms. 


Management of pneumonia in patients requiring dialysis may be complicated by concerns for dose 
adjustment, causal pathogen, and sodium and fluid load in intravenous antimicrobial administration. 


While these issues may make therapy more challenging, various options exist to effectively manage 
pneumonia in ESRD and dialysis patients. 


RATIONALE: 
Correct Answer: 


* Combination therapy with oral cefuroxime and doxycycline should be recommended for SY - 
Due to his end-stage renal disease (ESRD) requiring dialysis, SY has a comorbidity requiring 
combination therapy or fluoroquinolone monotherapy to treat pneumonia as per the most recent 
Infectious Diseases Society of America (IDSA) guidelines. 


Incorrect Answers: 


* As SY has healthcare-associated pneumonia (HCAP), levofloxacin should be included for empi 
coverage of Pseudomonas aeruginosa - The disease healthcare-associated pneumonia (HCAP) is no 
longer recognized in the most recent Infectious Diseases Society of America (IDSA) pneumonia 
guidelines. 


Due to renal dysfunction, ceftriaxone should be dosed Q48H after dialysis sessions - While 
infusate volume should be taken into account when recommending antimicrobial therapy for patients 
on hemodialysis, there is no indication for parenteral antimicrobial therapy in SY at this time. 


The use of moxifloxacin is contraindicated in SY due to concerns about hyperkalemia - While 
concerns exist for other adverse drug reactions due to fluoroquinolones, hyperkalemia is not among 
them. 


TAKEAWAY/KEY POINTS: 


Healthcare-associated pneumonia (HCAP) is no longer a separate category of pneumonia. Dialysis dosing 
requires consideration of type and timing of dialysis as well as patient-specific factors. 
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The correct answer is: Combination therapy with oral cefuroxime and doxycycline should be recommended 
for SY 


THE NEXT TWO QUESTIONS REFER TO THE FOLLOWING: 


TJ is a 55-year-old male who has come to your clinic to receive a pneumococcal vaccination. He has no 
known drug allergies. He is a non-smoker, is not an illicit drug user and drinks alcohol occasionally. 
His medical history is as follows: 


+ Hypothyroidism for 10 years 
* Psoriasis for 15 years 
+ Type 2 diabetes mellitus for 5 years 


Which of the following is true regarding TJ's risk of acquiring invasive pneumococcal disease (IPD)? 


Select one: 
TJ has no risk factors for IPD and thus he does not require the pneumococcal vaccination X 


T's medical history places him at high risk for IPD and thus he requires the pneumococcal v 
vaccination 


T's old age places him at high risk for IPD and thus he requires the pneumococcal vaccination * 


T's alcohol intake places him at high risk for IPD and thus he requires the pneumococcal x 
vaccination 


TOPIC: Vaccinations & Injections 
LEARNING OBJECTIVE: 


To assess risk factors for invasive pneumococcal disease (IPD) and identify which patient populations should 
receive the pneumococcal vaccination. 


BACKGROUND: 


Vaccines produce artificial-active immunity and the response is similar to that caused by a natural infection. 
Vaccines also produce immunologic memory that can last for many years leading to protection from the 
disease without risks of the disease itself. There are two formulations for vaccines: live attenuated and 
inactivated. 


Live attenuated includes live bacterium or virus in a weakened form that must replicate to be effective. It has 
a cellular and humoral immune response and often produces immunity after a single dose. These vaccines 
should be avoided in immunosuppressed patients as it can lead to severe disease. Inactivated vaccines are 
not live so it cannot replicate and does not cause disease (safe for immunosuppressed individuals). The 
immune response is primarily humoral and always requires more than one dose. 


Most vaccines are administered subcutaneously (SC) or intramuscularly (IM). SC injections are into the tissue 
below the dermis of the skin (generally a slower onset of action than IM injections). IM injections are injected 
into the muscle tissue. Depending on the route of administration the correct needle length and gauge should 
be used to minimize tissue injury and patient discomfort. For SC injections, a needle gauge of 23-25 and a 
length of 5/8 inches (16 mm) should be used for both children and adults. For IM injections, a needle gauge 
of 22-25 and needle length of 5/8 to 1 inch (25 mm) or 5/8 to 1.5 inches should be used for children and 
adults respectively. A 16 mm needle can be used for IM injections if the patient is < 130 Ibs (59 kg) and the 
skin is stretched tight on the deltoid prior to administration. IM should be injected at a 90° angle and SC 
should be injected at a 45° angle. If multiple vaccines are administered to the same arm, they should be 
separated by at least 2.5 cm. 


Invasive pneumococcal disease (IPD) is most common in the very young, the elderly, and groups at high risk 
due to an underlying medical condition or lifestyle factors. Attendance at a childcare center has been shown 
to increase the risk of IPD and acute otitis media (AOM) 2-fold to 3-fold among children under 5 years of 
age. Susceptibility to S. pneumoniae infection and IPD is increased in smokers, persons with alcoholism and 
illicit drug users. Homeless populations have high rates of respiratory infections, including those caused by S. 
pneumoniae. For that reason, the pneumococcal vaccine is recommended for smokers, alcoholics and the 
homeless. Pneumococcal vaccine is also recommended for infants and children as part of routine 
immunization, residents of long-term care facilities and all adults older than 65 years of age. Moreover, the 
pneumococcal vaccine is recommended for people at high risk of IPD due to the following underlying non- 
immunocompromising medical conditions: 


Chronic cerebrospinal fluid leak 


Chronic neurologic condition that may impair clearance of oral secretions 


Cochlear implants 


Chronic heart disease 


Diabetes mellitus 


Chronic kidney disease 


Chronic liver disease 


Chronic lung disease, including asthma requiring medical care in the preceding 12 months 


RATIONALE: 
Correct Answer: 


* TJ's medical history places him at high risk for IPD and thus he requires the pneumococcal 
vaccination - TJ's medical conditions, specifically diabetes mellitus, does place him at high risk of IPD. 


Incorrect Answers: 


e TJ has no risk factors for IPD and thus he does not require the pneumococcal vaccination - TJ 
does have risk factors for IPD. 


TJ's old age places him at high risk for IPD and thus he requires the pneumococcal vaccination - 
The pneumococcal vaccine is recommended for all adults 65 years of age or older, however, T! does 
not meet this age bracket 


J's alcohol intake places him at high risk for IPD and thus he requires the pneumococcal 
vaccination - Susceptibility to S. pneumoniae infection and IPD is increased in smokers, persons with 
alcoholism and illicit drug users. Since TJ only drinks occasionally, he does not meet this criteria. 


TAKEAWAY/KEY POINTS: 


The pneumococcal vaccine is recommended for smokers, alcoholics and the homeless, Pneumococcal 
vaccine is also recommended for infants and children as part of routine immunization, residents of long-term 
care facilities, all adults older than 65 years of age and people at high risk due to medical conditions such as 
diabetes mellitus. 
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The correct answer is: TJ's medical history places him at high risk for IPD and thus he requires the 
pneumococcal vaccination 


You administer the pneumococcal vaccine, and 25 minutes later, you notice that TJ is starting to 
develop a rash all over his body. You notice some swelling that seems to be progressively getting 
worse. 


All of the following steps should be done promptly and simultaneously, EXCEPT: 


Select one: 
Assess TJ's circulation and airway breathing % 
Assess TJ's mental status and body weight * 
Place TJ on his front and lower his legs Y 


Inject epinephrine intramuscularly in the thigh * 


TOPIC: Vaccinations & Injections 


LEARNING OBJECTIVE: 
To recognize a medical emergency and understand the necessary steps that need to be taken promptly. 


BACKGROUND: 


Anaphylaxis is a serious, potentially life-threatening allergic reaction to foreign antigens; it has been proven 
to be associated with vaccines. Anaphylaxis is rare, with an estimated range of occurrence of 1-10 episodes 
per million doses of vaccine administered. Anaphylaxis is preventable in many cases and treatable in all. It 
should be anticipated in every vaccine. In anaphylaxis, signs and symptoms develop over several minutes 
and, by definition, involve at least two body systems. The primary features of anaphylaxis include itchy, 
urticarial rash, progressive painless swelling, respiratory symptoms, gastrointestinal symptoms and sudden 
reduced blood pressure or symptoms of end-organ dysfunction. If an individual is experiencing anaphylaxis, 
the correct position is to place them on their back, a position of comfort if there is respiratory distress, or on 
their side if vomiting or unconscious. The lower extremities should be elevated not lowered. Epinephrine 
should be injected into the mid-anterolateral aspect of the thigh and emergency services called. 


RATIONALE: 
Correct Answer: 
e Place TJ on his front and lower his legs - This is NOT one of the steps that should be taken 


promptly. The patient should be positioned on their back in a position of comfort if there is respiratory 
distress, or side if vomiting or unconscious. The lower extremities should be elevated not lowered. 


Incorrect Answers: 


* Assess TJ's circulation and airway breathing - This is one of the steps that should be taken 
promptly. 


* Assess TJ's mental status and body weight - This is one of the steps that should be taken promptly. 


* Inject epinephrine intramuscularly in the thigh - This is one of the steps that should be taken 
promptly. Epinephrine should be injected in the mid-anterolateral aspect of the thigh. 


TAKEAWAY/KEY POINTS: 


The patient should be placed on their back for possible respiratory distress. The lower extremities should be 
elevated not lowered. 
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The correct answer is: Place TJ on his front and lower his legs 
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